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y  EXECUTIVE  SUMMARY 

/ 

> 

Tbia  Validation  Summary  Report  (VSR)  l$ummarlzea  the  reaulta  and  oonoluaiona 
of  validation  testing  performed  on  the  Verdix  Ada  Development  System,  VADS 
VAda-0 10-03405,  Version  5*41,  using  Version  1.8  of  the  iAafi  Compiler 
Validation  Capability,  (ACVC)./r  The  Verdix  Ada  Development  System ,>ia  hosted 
on  a  Micro  VAX  II  operating  under  Micro VMS,  Version  4.2.  ^ograms  processed 
by  this  compiler  nay  be  executed  on  a  Fairchild  9450  implementation  of 
MIL-STD-1750A. 

<hi-slte  testing  was  performed  15  'Peeember  1986  through  20  Dee^mbei^  198^  at 
Verdix  Corp^i^tlon  In  Aloha  OR  under  the  direction  of  the  Ada  Validation 
Facility  (aV^)»j  according  to  Ada  Validation  Organization  (AVO)  policies  and 
procedures,  ^-^e  AVF  Identified  2138  of  the  2399  tests  In  ACVC  Version  1.8 
to  be  processed  during  on-slte  testing  of  the  compiler.')  The  19  tests 
withdrawn  at  the  time  of  validation  testing,  as  well  jts  'bhe  242  executable 
tests  that  make  use  of  floating-point  preolsloa  exceeding  that  supported  by 
the  implementation,  were  not  processed,  ^^ter  the  2138  testa  were 
processed,  results  for  Class  A,  C,  0,  and  E  tests  were  examined  for  correct 
execution.  Compilation  listings  for  Class  B  tests  were  analyzed  for 
correct  diagnosis  of  syntax  and  semantic  errors.  Compilation  and  link 
results  of  Class  L  tests  were  analyzed  for  correct  detection  of  errors. 
There  were  22  of  the  processed  tests  determined  to  be  inapplicable.  The 
remaining  2116  teats  were  passed.  ^ 

The  results  of  validation  are  summarized  In  the  following  tablet 
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TOTAL 

116 
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The  AVF  concludes  that  these  results  demonstrate  acceptable  conformity  to 
ANSI/MIL-STD-1815A  Ada. 
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EXECUTIVE  SUMMARY 


This  Validation  Sum&ary  Report  (VSR)  sunmarizea  the  results  and  conclusions 
of  validation  testing  performed  on  the  Verdix  Ada  Development  Sfstemy  VADS 
VAda-01 0-03405 f  Version  5*41,  using  Version  1.8  of  the  Ada®  Compiler 
Validation  Capability  (ACVC).  The  Verdix  Ada  Development  System  is  hosted 
on  a  MlcroVAX  II  operating  under  MicroVMS,  Version  4.2.  Programs  processed 
by  this  compiler  may  be  executed  on  a  Fairchild  9450  implementation  of 
MIL-STD-1750A. 

On-site  testing  was  performed  15  December  1986  through  20  December  1986  at 
Verdix  Corporation  in  Aloha  OR}  under  the  direction  of  the  Ada  Validation 
Facility  (AVF)t  according  to  Ada  Validation  Organization  (AVO)  policies  and 
procedures.  The  AVF  identified  2138  of  the  2399  tests  in  ACVC  Version  1.8 
to  be  processed  during  on-site  testing  of  the  compiler.  Ihe  19  tests 
withdrawn  at  the  time  of  validation  testing,  as  well  as  the  242  executable 
tests  that  make  use  of  floating-point  precision  exceeding  that  supported  by 
the  implementation,  were  not  processed.  After  the  2138  tests  were 
processed,  results  for  Class  A,  C,  D,  and  B  tests  were  examined  for  correct 
execution.  Compilation  listings  for  Class  B  tests  were  analyzed  for 
correct  diagnosis  of  syntax  and  semantic  errors.  Compilation  and  link 
results  of  Class  L  tests  were  analyzed  for  correct  detection  of  errors. 
There  were  22  of  the  processed  tests  determined  to  be  inapplicable.  The 
remaining  2116  tests  were  passed. 

The  results  of  validation  are  summarized  in  the  following  table: 
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The  AVF  concludes  that  these  results  demonstrate  acceptable  conformity  to 
ANSI/MIL-STD-1815A  Ada. 


•Ada  is  a  registered  trademark  of  the  United  States  Government 
(Ada  Joint  Program  Office). 
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CHAPTER  1 


INTRODOCTION 


This  Validation  Sunnary  Report  (VSR)  describes  the  extent  to  which  a 
specific  Ada  coapller  confoms  to  the  Ada  Standard,  AMSI/MIIr>STD-1815A. 
This  report  explains  all  technical  terms  used  within  It  and  thoroughly 
reports  the  results  of  testing  this  compiler  using  the  Ada  Compiler 
Validation  Capability  (ACVC).  In  Ada  compiler  must  be  implemented 
according  to  the  Ada  Standard,  and  any  implementation-dependent  features 
must  conform  to  the  requirements  of  the  Ada  Standard.  The  Ada  Standard 
must  be  Implemented  In  its  entirety,  and  nothing  can  be  implemented  that  Is 
not  In  the  Standard. 

Even  though  all  validated  Ada  compilers  conform  to  the  Ada  Standard,  It 
must  be  understood  that  some  differences  do  exist  between  implementations. 
The  Ada  Standard  permits  some  implementation  dependencies— for  example,  the 
maximtim  length  of  Identifiers  or  the  maximum  values  of  Integer  types. 
Other  differences  between  compilers  result  from  characteristics  of 
particular  operating  systems,  hardware,  or  implementation  strategies.  All 
of  the  dependencies  observed  during  the  process  of  testing  this  compiler 
are  given  In  this  report. 

The  Information  In  this  report  is  derived  from  the  test  results  produced 
during  validation  testlxig.  The  validation  process  Includes  submitting  a 
suite  of  standardized  tests,  the  ACVC,  as  Inputs  to  an  Ada  compiler  and 
evaluating  the  results.  The  purpose  of  validating  Is  to  ensure  conformity 
of  the  compiler  to  the  Ada  Standard  by  testing  that  the  compiler  properly 
Implements  legal  language  constructs  and  that  It  Identifies  and  rejects 
Illegal  language  constructs.  The  testing  also  identifies  behavior  that  is 
implementation  dependent  but  permitted  by  the  Ada  Standard.  Six  classes  of 
tests  are  used.  These  tests  are  designed  to  perform  checks  at  compile 
time,  at  link  time,  and  during  execution. 


IMTBODUCTION 


1.1  PURPOSE  OF  THIS  VALIDATION  SOMMART  REPORT 

This  VSR  documents  the  results  of  the  validation  testing  performed  on  an 
Ada  compiler.  Testing  was  carried  out  for  the  following  purposes: 

.  To  attempt  to  Identify  any  language  constructs  supported  by  the 
compiler  that  do  not  conform  to  the  Ada  Standard 

■  .  To  attempt  to  Identify  any  unsupported  launguage  constructs 
required  by  the  Ada  Standard 

.  To  determine  that  the  implementation-dependent  behavior  is  allowed 
by  the  Ada  Standard 


Testing  of  this  compiler  was  conducted  by  SofTech^  Inc.,  under  the 
direction  of  the  AVF  according  to  policies  and  procedures  established  by 
the  Ada  Validation  Organization  (AVO).  On-site  testing  was  conducted  from 
15  December  1986  through  20  December  1986  at  Verdlx  Corporation  in  Aloha 
OR. 


1.2  USE  OP  THIS  VALIDATION  SUMMARY  REPORT 

Consistent  with  the  national  laws  of  the  originating  country,  the  AVO  may 
sake  full  and  free  public  disclosure  of  this  report.  In  the  United  States, 
this  is  provided  in  accordance  with  the  "Freedom  of  Information  Act"  (5 
U.S.C.  #552).  The  results  of  this  validation  apply  only  to  the  computers, 
operating  systems,  and  oompiler  versions  identified  in  this  report. 

The  organizations  represented  on  the  signature  page  of  this  report  do  not 
represent  or  warrant  that  all  statements  set  forth  in  this  repoi*t  are 
accurate  and  complete,  or  that  the  subject  compiler  has  no  nonconformities 
to  the  Ada  Standard  other  than  those  presented.  Copies  of  this  report  are 
available  to  the  public  from: 

Ada  Information  Clearinghouse 
Ada  Joint  Program  Office 
OUSDRE 

The  Pentagon,  Rm  3D- 139  (Fern  Street) 

Washington  DC  20301-3081 


or  from: 


Ada  Validation  Facility 
ASD/SCOL 

Hright-Patterson  AFB  OH  45433-6503 
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Questions  regaurdlng  this  report  or  the  validation  test  results  should  be 
directed  to  the  AVF  listed  above  or  to: 

Ada  Validation  Organization 
Institute  for  Defense  Analyses 
1801  North  Beauregard  Street 
Alexandria  VA  22311 


1.3  REFERENCES 


1 .  Reference  Manual  for  the  Ada  Programming  Language. 
ANSI/MIL-STD-1815A,  FEB  1983. 

2.  Ada  Validation  Organization :  Procedures  and  Guidelines .  Ada  Joint 
Program  Office,  1  JAN  19^7. 

3.  Ada  Compiler  Validation  Capability  Lnplementers *  Guide,  SofTeeh, 
Inc.,  DEC  1984. 


1.4  DEFINITION  OF  TERMS 


ACVC 


The  Ada  Compiler  Validation  Capability.  A  set  of  programs 
that  evaluates  the  coiformlty  of  a  compiler  to  the  Ada 
language  specification,  ANSI/MIL-STD-1815A. 


Ada  Standard  ANSI/MIL-STD-1815A,  February  1983* 


Applicant 

AVF 


AVO 


The  agency  requestlxig  validation. 

The  Ada  Validation  Facility.  In  the  context  of  this  report, 
the  AVF  Is  responsible  for  conductli:g  compiler  validations 
according  to  established  policies  and  procedures. 

The  Ada  Validation  Organization.  In  the  context  of  this 
report,  the  AVO  Is  responsible  for  setting  procedures  for 
compiler  validations. 


Compiler  A  processor  for  the  Ada  language .  In  the  context  of  this 
report,  a  compiler  Is  any  language  processor,  Including 
cross-compilers,  translators,  and  Interpreters. 


Failed  test  A  test  for  which  the  compiler  generates  a  result  that 
demonstrates  nonconformity  to  the  Ada  Standard. 


Host 


The  computer  on  which  the  compiler  resides. 
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Inapplicable  A  test  that  uses  features  of  the  language  that  a  compiler  is 
test  not  required  to  support  or  may  legitimately  support  In  a  way 

other  than  the  one  expected  by  the  test. 

Passed  test  A  test  for  which  a  compiler  generates  the  expected  result. 


Target 


Withdrawn 

test 


The  computer  for  which  a  compiler  generates  code. 

A  program  that  checks  a  compiler's  conformity  regarding  a 
particular  feature  or  features  to  the  Ada  Standard.  In  the 
context  of  this  report,  the  term  Is  used  to  designate  a 
single  test,  which  loay  comprise  one  or  more  files. 

A  test  found  to  be  Incorrect  and  not  used  to  check  conformity 
to  the  Ada  language  specification.  A  test  may  be  Incorrect 
because  It  has  an  Invalid  test  objective,  falls  to  meet  Its 
test  objective,  or  contains  Illegal  or  erroneous  use  of  the 
language. 


1.5  ACVC  TEST  CLASSES 

Conformity  to  the  Ada  Standard  la  measured  using  the  ACVC.  The  ACVC 
contains  both  legal  and  Illegal  Ada  programs  stz*uctursd  Into  six  test 
claiases:  A,  B,  C,  0,  E,  and  L.  The  first  letter  of  a  test  name  identifies 
the  class  to  which  It  belongs.  Class  A,  C,  D,  and  E  tests  are  executable, 
and  special  program  units  are  used  to  report  their  results  during 
execution.  Class  B  testa  are  expected  to  produce  compilation  errors. 
Class  L  tests  are  expected  to  produce  link  errors. 

Class  A  tests  check  that  legal  Ada  programs  can  be  successfully  compiled 
and  executed.  However,  no  checks  are  performed  during  execution  to  see  If 
the  test  objective  has  been  met.  For  example,  a  Class  A  test  checks  that 
reserved  words  of  another  language  (other  than  those  already  reserved  In 
the  Ada  language)  are  not  treated  as  reserved  words  by  an  Ada  compiler.  A 
Class  A  test  Is  passed  If  no  errors  are  detected  at  compile  time  and  the 
program  executes  to  produce  a  PASSED  message. 

Class  B  tests  check  that  a  compiler  detects  lllegsd.  lauiguage  usage.  Class 
B  tests  au’e  not  executable.  Each  teat  In.  this  class  Is  compiled  and  the 
resulting  compilation  listing  Is  examined  to  verify  that  every  syntax  or 
semantic  error  In  the  test  Is  detected.  A  Claiss  B  test  Is  passed  If  every 
Illegal  construct  that  It  contains  la  detected  by  the  compiler. 

Class  C  testa  check  that  legal  Ada  programs  can  be  correctly  compiled  and 
executed.  Each  Class  C  test  Is  self •checking  auid  produces  a  PASSED, 
FAILED,  or  NOT  APPLICABLE  message  indicating  the  result  when  It  is 
executed. 

Class  0  tests  check  the  compilation  and  execution  capacities  of  a  compiler. 
Since  there  are  no  capacity  requirements  placed  on  a  compiler  by  the  Ada 
Standard  for  some  parameters— for  example,  the  number  of  Identifiers 
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pennltted  In  a  compilation  or  the  number  of  units  In  a  library— -a  compiler 
may  refuse  to  compile  a  Class  D  test  and  still  be  a  conforming  compiler. 
Therefore »  If  a  Class  D  test  falls  to  compile  because  the  capacity  of  the 
compiler  Is  exceeded,  the  test  Is  classified  as  Inapplicable.  If  a  Class  D 
test  compiles  successfully,  It  Is  self-checlclng  and  produces  a  PASSED  or 
FAILED  message  durlxig  execution. 

Each  Class  E  test  Is  self -checking  and  produces  a  NOT  APPLICABLE,  PASSED, 
or  FAILED  messaige  when  It  la  compiled  and  executed.  However,  the  Ada 
Standard  permits  an  Implementation  to  reject  programs  containing  some 
features  addressed  by  Claias  E  teats  during  compilation.  Therefore,  a  Class 
E  test  Is  passed  by  a  compiler  If  It  Is  compiled  successfully  and  executes 
to  produce  a  PASSED  message,  or  If  It  Is  rejected  by  the  compiler  for  an 
allowable  reason. 

Class  L  tests  check  that  Incomplete  or  Illegal  Ada  programs  Involving 
multiple,  separately  compiled  units  are  detected  and  not  allowed  to 
execute.  Class  L  tests  are  compiled  separately  and  execution  Is  attempted. 
A  Class  L  test  passes  If  It  Is  rejected  at  link  time— that  Is,  an  attempt 
to  execute  the  main  program  must  generate  an  error  message  before  any 
declarations  In  the  main  program  or  any  units  referenced  by  the  main 
program  are  elaborated. 

Two  library  units,  the  package  REPORT  and  the  procedure  CHECE^FILE,  support 
the  self -checking  features  of  the  executable  tests.  The  ^ckage  REPORT 
provides  the  mechanism  by  which  executable,  tests  report  PASSED,  FAILED,  or 
NOT  APPLICABLE  results.  It  also  provides  a  set  of  Identity  functions  used 
to  defeat  some  compiler  optimizations  allowed  by  the  Ada  Standaurd  that 
would  circumvent  a  test  objective.  The  procedure  CHECK_FILE  Is  used  to 
check  the  contents  of  text  files  written  by  some  of  the  Class  C  tests  for 
chapter  14  of  the  Ada  Standard.  The  operation  of  these  units  Is  checked  by 
a  set  of  executable  teats.  These  tests  produce  messages  that  are  examined 
to  verify  that  the  units  are  operating  correctly.  If  these  units  aure  not 
operating  correctly,  then  the  validation  Is  not  attempted. 

The  text  of  the  tests  In  the  ACVC  follow  conventions  that  are  Intended  to 
ensure  that  the  tests  aure  reaisonably  portable  without  modification.  For 
example,  the  tests  make  use  of  only  the  bauilc  set  of  55  characters,  contain 
lines  with  a  maximum  length  of  72  characters,  use  small  numeric  values,  and 
place  featiures  that  may  not  be  supported  by  all  Implementations  In  separate 
tests.  However,  some  tests  contain  values  that  require  the  test  to  be 
customized  according  to  implementation-specific  values— for  example,  an 
Illegal  file  name.  A  list  of  the  values  used  for  this  validation  Is 
provided  In  Appendix  C. 

A  compiler  must  correctly  process  each  of  the  tests  In  the  suite  and 
demonstrate  conformity  to  the  Ada  Standard  by  either  meeting  the  peiss 
criteria  given  for  the  test  or  by  showing  that  the  test  Is  Inapplicable  to 
the  Implementation.  Any  test  that  was  determined  to  contain  an  Illegal 
language  construct  or  an  erroneous  language  construct  Is  withdrawn  from  the 
ACVC  and,  therefore.  Is  not  used  In  testing  a  compiler.  The  tests 
withdrawn  at  the  time  of  validation  are  given  In  Appendix  D. 


CHAPTER  2 


CONFIGURATION  INFORMATION 

2.1  CONFIGURATION  TESTED 

The  candidate  conpllatlon  system  for  this  validation  was  tested  under  the 
following  configuration: 

Compiler:  VAOS  VAda-010>03405»  Version  5.41 
ACVC  Version:  1.8 

Certificate  Expiration  Date:  6  March  1988 
Host  Computer: 

Machine :  MicroVAX  II 

Operating  System:  Micro VMS*  Version  4.2 

Memory  Size:  13  megabytes 

Target  Computer: 

Machine :  F:d.rchlld  9450 

mounted  on  a 

MIL‘>ST1>-1750A  Software  Execution  Unit 

within  a  Tektronix  V1750A 

using  the  MicroVAX  II  for  file  I/O 

Operating  System:  bare 

Memoiry  Size:  64X  words 

Conuunlcatlons  Network:  RS-232 
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2.2  IMPLEMENTATION  CHARACTERISTICS 

One  of  the  piirposes  of  validating  compilers  Is  to  determine  the  behavior  of 
a  compiler  In  those  areas  of  the  Ada  Standard  that  permit  Implementations 
to  differ.  Class  D  and  E  testa  specifically  check  for  such  Implementation 
differences.  However t  testa  In  other  classes  also  characterize  an 
Implementation.  This  compiler  Is  characterized  by  the  following 
Interpretations  of  the  Ada  Standard: 


Capacities . 

The  compiler  correctly  processes  tests  containing  loop  statements 
nested  to  65  levels •  block  statements  nested  to  65  levels •  and 
recursive  procedures  separately  compiled  as  subunits  nested  to  17 
levels.  It  correctly  processes  a  compilation  containing  723 
variables  In  the  same  declarative  part.  (See  tests  055A03A. .H  (8 
tests),  D56001B,  064005E..a  (3  tests),  and  D29002E.) 


Universal  Integer  calculations. 

An  Implementation  Is  allowed  to  reject  universal  Integer 
calculations  having  values  that  exceed  SXSTEM.MAX__INT.  This 
Implementation  does  not  reject  such  calculations  and  processes 
them  correctly.  (See  tests  04A002A,  04A002B,  D4A004A,  and 
D4A004B.) 


Predefined  types. 

This  Implementation  supports  the  additional  predefined  types 
LONG  INTEGER  and  LONG  FLOAT  In  the  package  STANDARD.  (See  tests 
Bd6001C  and  B860010.) 


Based  literals. 

An  Implementation  Is  allowed  to  reject  a  based  literal  with  a 
value  exceeding  SISTEM.MAX^INT  during  compilation,  or  It  may  raise 
NUMERIC^ERROR  or  CONSTRAINT_ERROR  during  execution.  This 
Implementation  raises  NUMERIC  ERROR  during  execution.  (See  test 
E24101A.) 


Array  types. 

An  implementation  Is  allowed  to  raise 
CONSTRAINT  ERROR  for  an  array  having  a 
STANDARD. INTEGER 'LAST  and/or  SISTEM.MAX  IMT. 


NUMERIC^ERROR  or 
'LENGTH  that  exceeds 


I 

i 
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A  packed  BOOLEAN  array  having  a  'LENGTH  exceeding  INTEGER 'LAST 
raises  NUMERIC  ERROR  when  the  array  objects  are  sliced.  (See  test 
C52103X.) 

A  packed  two<.diaenslonal  BOOLEAN  array  with  more  than  INTEGER 'LAST 
components  raises  CONSTRAINTJBRROR  when  the  length  of  a  dimension 
is  calculated  and  exceeds  INTBQER'LAST.  (See  test  0521041.) 

A  null  array  with  one  dimension  of  length  greater  than 
INTEGER 'LAST  may  raise  NUMERIC.ERROR  or  C0NSTRAINT_ERR0R  either 
when  declared  or  assigned.  Altei^tively,  an  implementation  may 
accept  the  declaration.  However,  lengths  must  match  in  array 
slice  assignments.  This  implementation  accepts  the  declaration. 
(See  test  E52103I.) 

In  assigning  one-dimensional  array  types,  the  expression  appears 
to  be  evaluated  in  its  entirety  before  CONSTRAINTJERROR  la  raised 
vdien  checking  whether  the  expression's  subtype  is  compatible  with 
the  target's  subtype.  In  assigning  two-dimensional  array  types, 
the  expression  does  not  appear  to  be  evaluated  in  its  entirety 
before  CONSTRAINTJERROR  is  raised  irtien  checking  whether  the 
expression's  subtype  is  compatible  with  the  target's  subtype. 
(See  test  C52013A.) 


Discriminated  types . 

During  compilation,  an  Implementation  is  allowed  to  either  accept 
or  reject  an  incomplete  type  with  discriminants  that  is  used  in  an 
access  type  definition  with  a  compatible  discriminant  constraint. 
This  Implementation  accepts  such  subtype  indications.  (See  test 
E38104A.) 

In  assigning  record  types  with  discriminants ,  the  expression 
appears  to  be  evaluated  in  its  entirety  before  CONSTRAINTJERROR  is 
raised  when  checking  whether  the  expression's  subtype  is 
compatible  with  the  target's  subtype.  (See  test  C52013A.) 


Aggregates. 

In  the  evaluation  of  a  multi-dlmenslonad.  aiggregate,  all  choices 
appear  to  be  evaluated  before  checking  against  the  index  type. 
(See  tests  C43207A  and  C43207B.) 

In  the  evaluation  of  an  aggregate  containing  subaggregates,  all 
choices  are  evaluated  before  being  checked  for  identical  bounds. 
(See  test  E43212B.) 

All  choices  are  evaluated  before  CONSTRAINTjERROR  is  raised  if  a 
bound  in  a  nonnull  range  of  a  nonnull  aggregate  does  not  belong  to 
an  index  subtype.  (See  test  E43211B. } 
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.  Functions . 

An  implementation  may  allow  the  declaration  of  a  parameterless 
function  and  an  enumeration  literal  having  the  same  profile  in  the 
same  immediate  scope,  or  it  may  reject  the  function  declaration. 
If  it  accepts  the  function  declaration,  the  use  of  the  enumeration 
literal's  identifier  denotes  the  function.  This  implementation 
rejects  the  declaration.  (See  test  E66001D.) 


.  Representation  clauses. 

The  Ada  Standard  does  not  require  an  implementation  to  support 
representation  clauses.  If  a  representation  clause  is  not 
supported,  then  the  implementation  must  reject  it.  While  the 
operation  of  representation  clauses  is  not  checked  by  Version  1.8 
of  the  AG VC,  they  are  used  in  testing  other  language  features. 
This  implementation  accepts  'SIZE  and  'STORAGEJSIZE  for  tasks  and 
'STQRAGEjSIZE  for  collections.  'SMALL  is  supported  only  when  the 
value  given  in  the  representation  specification  is  the  same  as  the 
v3U.ue  'SMALL  for  the  base  type.  Enumeration  representation 
clauses,  including  those  that  specify  noncontiguous  values,  appear 
to  be  supported.  (See  tests  C55B16A,  C87B62A,  C87B62B,  C87B62C, 
and  BC1002A.) 


.  Pragmas. 

The  pragma  INLINE  is  supported  for  procedures  and  fxmctlons.  (See  ^ 

testa  CA3004E  and  CA3004F.)  V 


.  Input/output. 

The  package  SBQUENTIAL^IO  can  be  instantiated  with  unconstrained 
array  types  and  record  types  with  dlsoriminants.  The  package 
DIR£CT_IO  can  be  instantiated  with  uncons tredJied  aurray  types  and 
record  types  with  discriminants  without  defaults.  However,  any 
call  to  CREATE  of  such  instances  of  DIRECT_IO  with  unconstrained 
array  types  raises  USE  ERROR.  (See  tests  AE2101C,  AE2101H, 
CE22010,  CE2201E,  and  CE2401D.} 

An  existing  text  file  can  be  opened  in  0UT_FILE  mode  and  cam  be 
created  in  both  OUTJPILB  and  IN^FILE  modes?  (See  test  EE3102C.) 

More  tham  one  Internal  file  can  be  associated  with  each  external 
file  for  text  I/O  for  reading  only.  (See  tests  CE3111A..E  (5 
tests ) . ) 

More  than  one  intemaU.  file  can  be  associated  with  each  external 
file  for  sequentiail  I/O  for  reading  only.  (See  tests  CE2107A..F 
(6  tests).) 
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More  than  one  Internal  file  can  be  aasoclated  with  each  external 
file  for  direct  I/O  for  reading  only.  (See  tests  CE2107A..F  (6 
tests ) . ) 

An  external  file  associated  with  more  than  one  Internal  file  can 
be  deleted.  (See  test  CE2110B.) 

Temporary  sequential  files  are  given  a  name.  Temporary  direct 
files  are  given  a  name.  Temporary  files  given  names  are  deleted 
when  they  are  closed.  (See  tests  CE2108A  and  CE2108C.) 


Generics . 

Generic  subprogram  declarations  and  bodies  can  be  compiled  in 

separate  compilations.  (See  test  CA2009F.} 

Generic  package  declarations  and  bodies  can  be  compiled  in 

separate  compilations.  (See  testa  CA2009C  azul  BC3205D.) 


CHAPTER  3 
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3.1  TEST  RESULTS 

T«rslon  1.8  of  th«  ACVC  oontalna  2399  tests.  When  vslldatlon  testing  of 
the  Vertliz  Ads  Development  System  %tss  performed,  19  tests  had  been 
«lthdra%in.  The  remaining  2380  tests  were  potentially  applicable  to  this 
validation.  The  AVF  determined  that  264  tests  were  Inapplicable  to  this 
Implementation,  and  that  the  2116  applicable  testa  were  passed  by  the 
Implementation . 

The  AVF  concludes  that  the  testing  results  demonstrate  acceptable 
conformity  to  the  Ada  Standard. 


3.2  SUMMARY  OF  TEST  RESULTS  BY  CLASS 


RESULT 

A 

B 

TEST 

JL 

CLASS 

Jfc, 

TOTAL 

Passed 

69 

o> 

e 

1107 

17 

13 

46 

2116 

Failed 

0 

0 

0 

0 

0 

0 

0 

Inapplicable 

0 

3 

261 

0 

0 

0 

264 

Withdrawn 

0 

7 

12 

0 

0 

0 

19 

TOTAL 

69 

874 

1380 

17 

13 

46 

2399 
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3.3  SOMMART  OP  TEST  RESULTS  BY  CHAPTER 


RESULT 

2  3 

4 

CHAPTER 

6  7  8  9 

10 

11 

12 

14 

TOTAL 

Passed 

96 

222 

298 

244 

161 

97 

137 

261 

130 

32 

218 

220 

2116 

Failed 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Inapplicable 

20 

103 

122 

3 

0 

0 

2 

1 

0 

0 

0 

13 

264 

Withdrawn 

0 

5 

5 

0 

0 

1 

1 

2 

4 

0 

1 

0 

19 

TOTAL 

116 

330 

425 

247 

161 

98 

140 

264 

134 

32 

219 

233 

2399 

3.4  WITHDRAWN  TESTS 

The  following  19  tests 

were  withdrawn 

from  AC7C  Version  1.8  at  the  time 

this  validation: 

C32114A 

C4 1404a 

B74101B  BC3204C 

B33203C 

B45116A 

C87B50A 

C34018A 

C48008A 

C92005A 

C35904A 

B49006A 

C940ACA 

B37401A 

B4A010C 

CA3005A..D  (4  tests) 

Sm  Appendix  D  for  the  roaaon  that  each  of  these  tests  was  withdrawn. 


3 >5  INAPPLICABLE  TESTS 

Soise  tests  do  not  apply  to  all  compilers  because  they  make  use  of  features 
that  a  compiler  Is  not  required  by  the  Ada  Standard  to  support.  Others  may 
depend  on  the  result  of  another  test  that  Is  either  Inapplicable  or 
withdrawn.  For  this  validation  attempt*  264  tests  were  Inapplicable  for 
the  reasons  Indicated: 

.  C34001D*  B52004E*  B55B09D*  and  C55B0TB  use  SHORT.INTEQER  which  Is 

not  supported  by  this  compiler. 

.  C34001F  and  C35702A  use  SHORT_FLOAT  which  Is  not  supported  by  this 

compiler . 

.  B86OOID  requires  a  predefined  numeric  type  other  than  those 
defined  by  the  Ada  language  In  package  STANDARD.  There  Is  no  such 
type  for  this  Implementation. 
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.  C86001P  r«d«fln«a  paokag*  SZSTEM,  but  TEZT_IO  is  made  obsolate  by 

this  new  definition  In  this  lApleaentatlon  and  the  test  cannot  be 
executed  since  the  package  REPORT  is  dependent  on  the  package 
TErT_IO. 

.  C96005B  checks  laplesMatatlons  for  which  the  snallest  and  largest 

values  In  type  DURATION  are  different  fron  the  saallest  and 
largest  values  In  DURATION'S  base  type.  This  la  not  the  case  for 
this  laplenentatlon. 

.  CE2107B..E  (4  tests),  CE2110B,  CB2niO,  CE2111H,  CE3111B..E  (4 

tests),  and  CB3114B  are  Inapplicable  because  oultlple  Internal 
files  cannot  be  associated  with  the  sane  external  file.  The 
proper  exception  Is  raised  when  multiple  access  is  at tempted. 

.  CE2401D  uses  an  Instantiation  of  package  DIRECT_IO  with 

unconstrained  array  types.  In  this  iaplasientatlon,  a  call  to 
CREATE  of  such  an  Instance  of  DIRECT^IO  raises  USE_ERROR. 

.  The  following  242  testa  require  a  floating-point  accuracy  that 
exceeds  the  aaxlmua  of  9  st^ported  by  the  Isplementatlon: 

C24113F..T  (20  tests)  C35708F..I  (20  tests)  C45421F..T  (20  tests) 

C35705F..T  (20  teats)  C35802F..T  (20  testa)  C45424F..T  (20  tests) 

C35706F..I  (20  testa)  C45241F..I  (20  tests)  C45521F..Z  (21  tests) 

C35707F..7  (20  tests)  C45321F..I  (20  testa)  C45621F..Z  (21  tests) 


3.6  SPLIT  TESTS 

If  one  or  aore  errors  do  not  appear  to  have  been  detected  In  a  Class  B  test 
because  of  compiler  error  reoovex*y,  then  the  test  is  split  into  a  set  of 
smaller  tests  that  contain  the  undetected  errors.  These  splits  are  then 
compiled  and  examined.  The  splitting  process  continues  until  all  errws 
are  detected  by  the  compiler  or  until  there  is  exactly  one  error  per  split. 
Any  Class  A,  Class  C,  or  Class  E  test  that  cannot  be  compiled  and  executed 
because  of  Its  size  is  split  Into  a  set  of  smaller  subtests  that  can  be 
processed . 

Splits  were  required  for  18  Class  B  tests: 


B24204A 

B33301A 

B67001A 

B24204B 

B37201A 

B67001B 

B24204C 

B38008A 

B67001C 

B2A003A 

B41202A 

B67001D 

B2A003B 

B44001A 

B91003B 

B2A003C 

B64001A 

B9500U 
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3.7  ADDITIOHAL  TESTING  INFORMATION 

3.7.1  Pr«Talldatlon 

Prior  to  validation »  a  set  of  test  results  for  ACVC  Version  1.8  produced  by 
the  Verdiz  Ada  Developaent  Systen  was  suboitted  to  the  AVP  by  the  applicant 
for  review.  Analysis  of  these  results  demonstrated  that  the  compiler 
suooessfuUy  passed  all  applicable  tests  >  and  the  compiler  exhibited  the 
expected  behavior  on  all  Inapplicable  tests. 


3.7.2  Test  Method 

Testing  of  the  Verdlx  Ada  Development  Systoa  using  ACVC  Version  1.8  was 
conducted  on-slte  by  a  validation  team  from  the  AVP.  The  configuration 
consisted  of  a  MloroVAZ  II  host  operating  under  MloroVMS»  Version  4.2,  and 
a  Fairchild  9450  Implementation  of  MIL-STD-1750A.  The  PzdJ*chlld  9450  chip 
was  mounted  on  a  MIL>STD-1750A  Software  Execution  Unit  within  a  Telctronlx 
VI75OA  Software  Integration  System.  The  host  and  target  computers  were 
Unked  via  RS>232. 


A  magnetic  tape  containing  all  tests  except  for  withdrawn  tests  and  tests 
requiring  unsupported  floating-point  precisions  was  taken  on-slte  by  the 
validation  team  for  processing.  Tests  that  make  use  of 
implementation-specific  values  were  customized  before  being  written  to  the 
magnetic  tape.  Tests  requiring  splits  during  the  prevalidation  testing 
were  Included  In  their  split  form  on  the  magnetic  tape. 


The  contents  of  the  magnetic  tape  were  loaded  onto  a  VAX- 11/750  under  UNIX 

4.2  BSD.  The  file  names  were  converted  and  the  tests  were  distributed  to  a 
directory  structure  expected  by  the  command  scripts.  A  Pile  Transfer 
Program  (FTP)  using  an  EXCEUAM  implementation  of  TCP/IP  on  VAX/VMS  was  used 
to  transfer  the  files  to  the  MlcroVAX  II.  After  the  test  files  were  loaded 
to  disk,  the  full  set  of  tests  was  compiled  and  linked  as  appropriate  on 
the  MlcroVAX  II  under  MloroVMS  4.2,  and  all  executable  tests  were  run  on 
the  Fairchild  9450.  Object  files  were  linked  on  the  host  computer. 
Executable  Images  were  transferred  to  the  target  computer  using  a 
communications  program  to  do%mload  the  executable  Image  to  the  Fairchild 
9450  chip  via  a  RS-232  serial  link  to  the  Tektronix  V1750A  Softw^u*e 
Integration  System.  Results  were  copied  over  ethemet  to  the  VAX- 11/750 
and  printed. 


In  this  cross-target  implementation,  the  functions  of  TEXT_I0  are 
physically  as  well  as  logically  divided;  I/O- file  system  requests  are 
handled  by  the  portion  running  on  the  host,  and  formatting  handled  by  the 
portion  running  on  the  target.  For  a  user,  the  lower  level  of  the 
Implementation  Is  completely  transparent. 
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A  protocol  has  been  developed  to  allow  the  target  processor  to  make 
requests  of  the  host  file  system »  and  to  do  all  the  I/O  there.  This 
protocol  Is  Implemented  using  a  daeiaon  on  the  host  that  serves  aill  requests 
for  file  and  I/O  activity  from  the  target. 


The  compiler  was  tested  using  oonBand  scripts  provided  by  Verdlx 
Corporation  and  reviewed  by  the  validation  team.  The  compiler  option 
/SUPPRESS  was  used  on  some  tests.  This  option  suppressed  run-time  checks 
from  the  object  code  In  order  to  reduce  the  size  of  the  executable  Image. 


Test  output,  compilation  listings,  and  Job  logs  were  captured  on  magnetic 
tape  and  archived  at  the  AVF.  The  listings  examined  on-slte  by  the 
validation  team  were  also  archived. 

t 

* 


3.7.3  Teat  Site 

The  validation  team  arrived  at  Verdlx  Corporation  In  Aloha  OR  on  15 
December  1986,  and  departed  after  testing  was  completed  on  20  December 
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Verdlx  Corporation  haa  sutMnlttad  the  following 
compliance  statement  concerning  the  Verdlx  Ada 
Development  System. 
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Compliance  Statement 


Configuration: 


Compiler:  VADS  VAda-010-03405,  Version  5. 141 

Test  Suite:  Ada® Compiler  Validation  Capability,  Version  1.8 

Host  Computer: 


Machine: 


MicroVAX  II 


Operating  System: 


MicroVMS,  Version  U.2 


Target  Computer: 


Machine: 


Operating  System: 


Fairchild  9^50 
mounted  on  a 

MIL-STD-1750A  Software  Execution  Unit 

within  a  Tektronix  V1750A 

using  the  MicroVAX  II  for  file  I/O 


Verdix  Corporation  has  made  no  deliberate  extensions  to  the  Ada  language 
standard . 


Verdix  Corporation  agrees  to  the  public  disclosure  of  this  report 


Verdix  Corporation  agrees  to  comply  with  the  Ada  trademark  policy,  as 
defined  by  the  Ada  Joint  Progr-m  Office. 


Date:  '7 


Verdix  Corporation 
Michael  Seyfrit 
Manager,  Ada  PIEM 


Ada  is  a  registered  trademark  of  the  United  States  Government 
(Ada  Joint  Program  Office). 
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APPENDIX  P  OF  THE  Ada  STANDARD 


The  only  allowed  Implementation  dependencies  correspond  to  implementation- 
dependent  pragmas,  to  certain  machine-dependent  conventions  as  mentioned  in 
chapter  13  of  MIL-STD-1815A,  and  to  certain  allowed  restrictions  on 
representation  classes.  The  implementation-dependent  characteristics  of 
the  VADS  VAda-0 10-03405,  Version  5.41  are  described  in  the  following 
sections  which  discuss  topics  in  Appendix  P  of  the  Ada  Language  Reference 
Manual  (ANSI/MIL-STD-1815A).  Implementation-specific  portions  of  the 
package  STANDARD  are  also  included  in  this  appendix. 

package  STANDARD  is 


type  INTEGER  is  range  -32768  ..  32767; 

type  LOMS_INTBGER  is  range  -2147483648  ..  2147483647; 

type  FLOAT  is  digits  6  range  -2#0.01 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1#E127  .. 

2#0. 11111111111111111111 111#E127; 
type  LONG  FLOAT  is  digits  9  range 

-2#oTo11 1111 11 11 11 11 1111111 111111111 11111111#E127  .. 

2#0.1 111  1111 11 11  111  11  111  1111111111111  111 111#E127; 

type  DURATION  is  delta  2#1.0#E-14  range  -2#1 00000000000000000.0# 
2#11111111111111111.11111111111111#; 


end  STANDARD; 


1.  Implementation-Dependent  Pragmas 
1.1.  SHAR£_BODY  Pragma 

The  SHAR£_BODY  pragma  takes  the  name  of  a  generic  instandadon  or  a  generic  unit  as  the 
first  argument  and  one  of  the  idendfiers  TRUE  or  FALSE  as  the  second  argument  This 
pragma  is  only  allowed  immediately  at  the  place  of  a  declaradve  item  in  a  declaradve  part  or 
package  specificadon,  or  after  a  library  unit  in  a  compilation,  but  before  any  subsequent  compi* 
ladon  unit 

When  the  first  argument  is  a  generic  unit  the  pragma  applies  to  all  instandadons  of  that  gen¬ 
eric.  When  the  first  argument  is  the  name  of  a  generic  instandadon  the  pragma  applies  only  to 
the  specified  instandadon,  or  overloaded  instandadons. 

If  the  second  argument  is  TRUE  the  compiler  will  try  to  share  code  generated  for  a  generic 
instandadon  with  code  generated  for  odier  instandadons  of  the  same  generic.  When  the  second 
argument  is  FALSE  each  instandadon  will  get  a  unique  copy  of  the  generated  code.  The 
extent  to  which  code  is  shared  between  instandadons  depends  on  this  pragma  and  the  kind  of 
generic  fonnal  parameters  declared  for  the  generic  unit 

12,  EXTERNAL^NAME  Pragma 

The  EXTERNAL^NAME  pragma  takes  the  name  of  a  a  subprogram  or  variable  defined  in  Ada 
and  allows  the  user  to  specify  a  different  external  name  that  may  be  used  to  reference  the 
endty  from  other  languages.  The  pragma  is  allowed  at  the  place  of  a  declaradve  item  in  a 
paclrage  speoificadon  and  must  apply  to  an  object  declared  earlier  in  the  same  package 
specificadon. 

IJ.  INTERFACE.OBJECT  Pragma 

The  INTERFACE^OBJECT  pragma  takes  the  name  of  a  a  variable  defined  in  another  language 
and  allows  it  to  be  referenced  diiecdy  in  Ada.  The  pragma  will  replace  all  occurrences  of  the 
variable  name  with  an  external  reference  to  the  second,  link_argument.  The  pragma  is  allowed 
at  the  place  of  a  declaradve  item  in  a  package  sp^ficadon  and  must  apply  to  an  objea 
declared  earlier  in  the  same  package  specification.  The  objea  must  be  declared  as  a  scalar  or 
an  access  type.  The  objea  cannot  be  any  of  the  following: 
a  loop  variable, 
a  constant, 

an  inidalized  variable, 
an  array,  or 
a  record 

1.4.  IMPUCrr_CODE  Pragma 

Takes  one  of  the  idendfien  ON  or  OFF  as  the  single  argument  This  pragma  is  only  allowed 
within  a  machine  code  procedure.  It  specifies  that  implicit  code  generated  by  the  compiler  be 


allowed  or  disallowed.  A  warning  is  issued  if  OFF  is  used  and  any  implicit  code  needs  to  be 
generated.  The  default  is  ON. 

2.  Impleinentation  of  Predefined  Pragmas 

2.1.  CONTROLLED 

This  pragma  is  recognized  by  the  implementation  but  has  no  effect. 

2.2.  ELABORATE 

This  pragma  is  implemented  as  described  in  Appendix  B  of  the  Ada  RM. 

13.  INLINE 

This  pragma  is  implemented  as  described  in  Appendix  B  of  the  Ada  RM. 

2.4.  INTERFACE 

This  pragma  supports  unchecked  calls  to  externally  defined  subprograms.  The  Ada  subpro¬ 
grams  can  be  eidier  fimcdons  or  procedures.  The  types  of  parameters  and  the  result  type  for 
functions  must  be  scalar,  access  or  the  predefined  type  ADDRESS  in  SYSTEM.  An  opdonal 
third  argument  overrides  the  default  link  name.  All  parameters  must  have  mode  IN.  Record 
and  array  objects  can  be  passed  by  reference  using  the  ADDRESS  attribute. 

15.  LIST 

This  pragrru  is  implemented  as  described  in  Appendix  B  of  the  Ada  RM. 

2.6.  MEMORY.SIZE 

This  pragma  is  recognized  by  the  implementatioo.  The  implementation  does  not  allow  SYS¬ 
TEM  CO  be  modified  by  means  of  pragmas,  the  SYSTEM  package  must  be  recompiled. 

2.7.  OPTIMIZE 

This  pragnu  is  recognized  by  the  implementation  but  has  no  effect. 

IS.  PACK 

This  pragma  will  cause  die  compiler  to  choose  a  non-aligned  representation  for  composite 
types.  Components  that  ate  smaller  than  a  STORAGE^UNTT  are  packed  into  a  number  of  bits 
that  is  a  power  of  two. 

2.9.  PAGE 

This  pragma  is  implemented  as  described  in  Appendix  B  of  the  Ada  RM. 

2.10.  PRIORTTY 

This  pragma  is  implemented  as  described  in  Appendix  B  of  the  Ada  RM. 

2.11.  SHARED 

This  pragma  is  recognized  by  the  implementation  but  has  no  effect 

2.12.  STORAGE  UNIT 


This  pragma  is  recognized  by  the  implementation.  The  implementadon  does  not  allow  SYS- 
TEM  to  be  modified  by  means  of  pragmas,  the  SYSTEM  package  must  be  recompiled. 

2.13.  SUPPRESS 

This  pragma  is  implemenied  as  described,  except  that  RANGE_CHECK  and 
DFVISIONjCHECK  caimot  be  supressed. 

2.14.  SYSTEM_NAME 

This  pragma  is  recognized  by  the  implementation.  The  implementation  does  not  allow  SYS¬ 
TEM  to  be  modified  by  means  of  pragmas,  the  SYSTEM  package  must  be  recompiled. 

3.  Imptementadon-Depcndent  Attributes 
3.1.  P*REF 

For  a  prefix  diat  denotes  an  object,  a  program  unit,  a  It^l,  or  an  entry: 

This  attribute  denotes  the  effecdve  address  of  die  first  of  the  storage  units  allocated  to  P.  Fbr  a 
subprogram,  package,  task  unit,  or  label,  it  refers  to  die  address  of  the  machine  code  associated 
with  the  corresponding  body  or  statement  For  an  entry  for  which  an  address  clause  has  been 
given,  it  refen  to  the  corresponding  hardware  intemipt  The  attribute  is  of  the  type 
OPERAND  defined  in  the  package  MACHINE jCODE  The  attribute  is  only  allowed  within  a 
machiiie  code  procedure. 

See  section  F.4.8  for  more  information  on  the  use  of  dtis  attribute. 

(For  a  package,  task  unit  or  entry,  die  ’REF  attribute  is  not  supported.) 
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4.  Spaolfloatlon  of  Package  SYSTEM 

package  SYSTEM 
la 

type  NJU4E  la  (  m1750a  ); 


SYSTEMJIAME 

EYTENDEDJfEMORY 

STORAGE  UNIT 
MEMORY  SIZE 


:  conatant  NAME  :s  in1750a; 
:  BOOLEAN  :s  FALSE; 


:  copatant 
:  conatant 


—  System-Dependent  Named  Numbera 


MIN  INT 
MAX”lNT 
MAX  DIGITS 
MAX~MANTISSA 
FINE  DELTA 

tick“ 


conatant 

conatant 

conatant 

conatant 

conatant 

conatant 


:s  16; 

:=  2097152; 


-2147483648; 

2147483647; 

9; 

31; 

2.0»«(-30); 

0.01; 


—  Other  Syatem-dependent  Declaratlona 


aubtype  PRIORITY  la  INTEGER  range  0  ..  99; 


MAX  REC  SIZE 


:  INTEGER 


Js  32767; 


type  ADDRESS  la  private; 
type  SHORT  ADDRESS  la  private; 

aubtype  SE^ENT  la  INTEGER  range  0  ..  INTEGER 'LAST; 


NO  ADDR 
NO'SHORT  ADDR 


:  conatant  ADDRESS; 

:  conatant  SHORT_ADDR£SS; 


function  OFFSET  0F(A:  ADDRESS)  return  SHORT  ADDRESS; 
function  SEGMENT_OF(A:  ADDRESS)  return  SEC»fMT; 
fuxictlon  SEOfENT  OF  return  SEGMENT; 

function  MAKE_ADDRESS(A:  SHORT_ADDRESS;  SEG:  SEGMENT)  return  ADDRESS; 

function  PHYSIC AL_ADDRESS( I:  LONG_INTEGER)  return  ADDRESS; 

function  ADDR  GT(A,  B:  ADDRESS)  return  BOOLEAN; 

function  ADDR'lTCA,  B:  ADDRESS)  return  BOOLEAN; 

function  ADDR  GE(A,  B:  ADDRESS)  retura  BOOLEAN; 

function  ADDR~LE(A,  B:  ADDRESS)  return  BOOLEAN; 

function  ADDR^blFFCAy  B:  ADDRESS)  return  INTEGER; 

function  INCR~ADDR(A:  ADDRESS;  INCR:  INTEGER)  return  ADDRESS; 

function  DECR~&DDR(A:  ADDRESS;  DECR:  INTEGER)  retura  ADDRESS; 

function  PHYSICAL_ADDRESS(I:  LOMG_INTBGER)  retura  SHORT_ADDRESS; 


I 


function  ADDR  GT(A,  B:  SHORT_ADDR£SS)  return  BOOLEAN; 

function  ADDR^LKA,  B:  SHORT_ADOREBS)  return  BOOLEAN; 

function  ADDRJjE(A,  B:  SH0RT~A0DRESS)  return  BOOLEAN; 

function  ADDR^LECA,  B:  SHORT  ADDRESS)  return  BOOLEAN; 

function  ADDRJ>IFF(A,  B:  SHORT_ADDRESS)  return  INTEGER; 

function  INCR  ADDR(A:  SHORT_ADDRESS,  INCR:  INTEGER)  return  SHORT_ADDRESS 

function  DECRJIDDRCA:  SHORT  JIDDRESS,  DECR:  INTEGER)  return  SHORT_ADDRESS 

functlm  ••>"(A,  B:  ADDRESS)  return  BOOLEAN  renames  ADDR_GT; 
function  ''<"(A»  B:  ADDRESS)  return  BOOLEAN  renames  ADDR^LT; 
function  ">3" (A,  B:  ADDRESS)  return  BOOLEAN  renames  ADDRJIE; 
function  "<3" (Ay  B:  ADDRESS)  return  BOOLEAN  renames  ADDR~LE; 
function  >•••■>•  (A:  ADDRESS;  INCR:  INTEGER)  return  ADDRESS  reaamea  INCR_ADDR 

function  "•"(A:  ADDRESS;  DECR:  INTEGER)  return  ADDRESS  renames  DECR  ADDR 

function  "-"(A,  B:  ADDRESS;  INCR:  INTEGER)  return  INTEGER 
renames  ADDR_DIFF; 

function  B:  SHORT^ADDRESS)  return  BOOLEAN  renames  ADDRJST; 

function  B:  SHORT^ADORESS)  return  BOOLEAN  renames  ADDR_LT; 

function  B:  SHORT_ADDRESS)  return  BOOLEAN  renames  ADDRJSE; 

function  "<3" (Ay  B:  SHORT_ADDRESS)  return  BOOLEAN  renames  ADDR_L£; 
function  "♦"(A:  SHORT__ADDRESS;  INCR:  INTEGER)  return  SHORT_ADDRESS 
renames  INCR  ADDR;  ~ 

function  "-'•(A:”SHORT_ADDRESS;  DECR:  INTEGER)  return  SHORT__ADDRESS 
renames  DECR  ADDR;”  ” 

function  "-"(Ay”B:  SHOHT_ADDHESS}  INCH:  INTEGER)  return  INTEGER 
renames  ADDR__DIFF;  ” 

pragma  INLINE(OFFSET  OF); 
pragma  INLINE (SEGMENT  OF); 
pragma  INLINE(MAKE  ADDRESS); 
pragma  INLINE (PHISICAL  ADDRESS); 
pragma  INLINE(ADDR  GT)7 
pragma  INLINE ( ADDR~LT ) ; 
pragma  INLINE ( ADDR”ge ) ; 
pragma  INLINE ( ADDR”lE ) ; 
pragma  INLINE ( ADOR”diff ) ; 
pragma  INLINE ( INCR”adDR ) ; 
pragma  INLINE ( DECR”aDDR ) ; 

private 

type  ADDRESS  Is  range  0.. 65535; 
type  SHORT_ADDRESS  Is  new  ADDRESS; 
for  ADDRESS' size  use  16; 
for  SHORT.ADDRESS'slze  use  16; 

NO^ADDR  : constant  ADDRESS  :3  0; 

H0”sH0HT_ADDR  :  constant  SHORT_ADDRESS  :s0; 

end  SYSTQl; 


5.  Restrictions  On  Representation  Clauses 

5.1.  Pragnu  PACK 

Array  and  record  components  that  are  smaller  than  a  STORAGE_UNrr  are  packed  into  a 
number  of  bits  that  is  a  power  of  two.  Objects  and  larger  components  are  packed  to  the 
nearest  whole  STORAGE^UNIT. 

5.2.  Size  Specification 

The  size  specification  T’SMALL  is  not  supported  except  when  the  value  given  in  the  represen¬ 
tation  specification  is  the  same  as  die  value  ’SMALL  for  the  base  type. 

5  J.  Record  Representation  Clauses 

Components  not  aligned  on  even  STORAGE_UNIT  boundaries  may  not  span  more  than  four 
STORAGE_lINrrs. 

5.4.  Address  Clauses 

Address  clauses  are  supported  for  variables  and  constants. 

5J,  Interrupts 

Interupt  entries  are  not  supported. 

5Ji  Representation  Attributes 

The  ADDRESS  attributs  is  not  supported  for  the  following  entities: 

Packages 

Tasks 


Entries 

5.7.  Machine  Code  Inserthns 
Machioe  code  inaertioas  are  supported. 

The  general  definieioo  of  die  package  MACHINE jCODE  provides  an  assembly  language  inter- 
fSKS  tbr  the  target  machine.  It  provides  the  oecassanf  record  type(s)  needed  in  the  code  state¬ 
ment,  an  enumeration  type  of  all  the  opcode  mneumonics,  a  set  of  register  definitions,  and  a  set 
of  addressing  mode  ftuctioos. 

The  general  syntax  of  a  machine  code  starement  is  as  follows: 

CODE_e’(  opeodt,  optnuid  {,  op€rand}  ); 
where  n  indicates  tbs  number  of  operands  in  die  aggregate. 

A  special  case  arises  for  a  variable  number  of  operands.  The  operands  are  listed  within  a 
subaggregate.  The  format  is  as  follows: 

CODE_N’(  opeodt,  {operand  {,  operand}) ); 


For  those  opcodes  that  require  no  operands,  named  notation  must  be  used  (cf.  RM  4.3(4)). 


CODE_0’(  op  ->  opcode  ); 

The  opcode  must  be  an  enumeradon  literal  (i.e.  it  caimot  be  an  object,  attribute,  or  a  reiuune). 

An  operand  can  only  be  an  entity  defined  in  MACHINE_CODE  or  the  'REF  attribute. 

The  arguments  to  any  of  the  functions  defined  in  MACHINE_CODE  must  be  static  expres¬ 
sions,  string  literals,  or  the  ftincdons  defined  in  MACHINE^CODE.  The  'REF  attribute  may 
not  be  used  as  an  argument  in  any  of  these  functions. 

Inline  expansion  of  machine  code  procedures  is  supported. 
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(i.  Conventions  for  Implemcntation«generated  Names 
There  are  no  implemeneadoa'generaiBd  aames. 


7.  Interpretation  of  Expressions  in  Address  Clauses 
Address  clauses  are  supported  for  variables  and  constants. 


8.  Restrictions  on  Unchecked  Conversions 
None. 


9.  Restrictions  on  Unchecked  Deallocations 
None. 

10.  Implementation  Characteristics  of  I/O  Packages 

h  Instamiatioos  of  DIRECT_IO  use  dw  value  MAX_REC_S1ZE  as  the  record  size  (expressed  in 

I  STORAGE_UNrrS)  when  the  size  of  ELEMENT JTYPE  exceeds  that  value.  For  example  for 

uncoostraio^  amys  such  as  string  where  ELEMENTJTYPE'SIZE  is  very  large, 
MAX_REC_S1ZE  is  used  instead.  MAX_RECORD_S]ZE  i»  defined  in  SYSTEM  arid  can  be 
changed  by  a  program  befue  instantiating  DIRECT^IO  to  provide  an  upper  limit  on  the  record 
size.  In  any  case  the  maximum  size  supported  is  1024  x  1024  x  STORAGE^UNTT  bits. 
DIRECT  JO  will  raise  USE_ERROR  if  MAX_R£CjSlZE  exceeds  this  absolute  limit. 

Instantiations  of  SEQUENTIAL  JO  use  the  value  MAX_REC_SIZE  as  the  record  size 
(expressed  in  STORAGE_UNrrs7  when  the  size  of  ELEME^JT^E  exceeds  that  value.  For 
example  for  unconstrained  arrays  such  as  string  where  ELEMENTJTYPE’SIZE  is  very  large, 
MAX_REC_SIZE  is  used  instead.  MAX_RECORO_SIZE  is  defin^  in  SYSTEM  and  can  be 
changed  by  a  program  before  itwawfiaring  INTEGER  JO  to  provide  an  upper  limit  on  the 
record  size.  SEQUENTIAL  JO  imposes  no  limit  on  MAX_REC_SIZ£. 


11.  ImpleiMntation  Limits 

The  following  limits  are  actually  enforced  by  the  implementation.  It  is  not  intended  to  imply 
that  resources  up  to  or  even  near  these  limits  are  available  to  every  program. 


11.1.  Line  Length 

The  implementation  supports  a  maximum  line  length  of  500  characters  including  the  end  of 
line  character. 


IIJ.  Record  and  Array  Sixas 

The  ttiaaimiini  sia  of  s  Statically  sized  array  type  is  32768  x  STORAGE_UNTTS.  The  max¬ 
imum  sia  of  a  statically  sized  record  type  is  32768  x  STORAGE^UNTTS.  A  record  type  or 
array  type  declaratioa  that  exceeds  thea  limits  will  generate  a  warning  message. 


IIJ.  Defnilt  Stack  Sia  for  Tasks 

In  the  absence  of  a  explicit  ST0RAGE_S1ZE  length  specificanon  every  task  except  the  main 
program  is  allocated  a  fixed  sia  stack  of  1(XX)  STORAGE_UNn'S.  This  is  the  value  returned 
by  TSTORAGE^SIZE  for  a  task  type  T. 
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IIA  Default  Collection  Size 

In  the  absence  of  an  explicit  STORAGE_SIZE  length  attribute  the  default  collection  size  for  an 
access  type  is  1000  STORAGE_UN1TS.  This  is  the  value  returned  by  T’STORAGE_SIZE  for 
an  access  type  T. 

lU.  limit  on  Declared  Objects 

There  is  an  absolute  limit  of  2  **  16  x  STORAGE_UNTrS  for  objects  declared  statically 
within  a  compilation  unit  If  this  value  is  exceeded  die  compiler  will  terminate  the  compilation 
of  the  unit  with  a  FATAL  enor  message. 


APPENDIX  C 


TEST  PARAMETERS 


Certain  teats  In  the  ACVC  make  use  of  implementation-dependent  values,  such 
as  the  maximum  length  of  an  input  line  and  invalid  file  names.  A  test  that 
makes  use  of  such  values  is  identified  by  the  extension  .TST  in  its  file 
name.  Actual  values  to  be  substituted  are  represented  by  names  that  begin 
with  a  dollar  sign.  A  value  must  be  substituted  for  each  of  these  names 
before  the  test  is  run.  The  values  used  for  this  validation  are  given 
below. 


Name  and  Meaning 


Value 


IBIG^IDI  (1..498  «>  ‘A',  499  »>  M') 

Identifier  the  size  of  the 
maximum  input  line  length  with 
varying  last  character. 

$BIG_,ID2  (1..498  »>  'A’,  499  »>  ’2’) 

Identifier  the  size  of  the 
maximum  input  line  length  with 
varying  last  character. 


♦BIG_ID3 

Identifier  the  size  of  the 
maximum  input  line  length  with 
varying  middle  character. 

$BIG_ID4 

Identifier  the  size  of  the 
maximum  input  line  length  with 
varying  middle  character. 


(1..249  I  251.. 499  *>  ’A’, 
250  »>  ‘S’) 


(1..249  1  251.. 499  *>  'A', 
250  «>  »4») 


$BIG_INT_Lrr  (I..496  »>  'O’,  497. .499  *>  "298") 

An  integer  literal  of  value  298 
with  enough  leading  zeroes  so 
that  it  is  the  size  of  the 
maximum  line  length. 


TEST  PARAMETERS 


Name  and  Meaning 


Value 


mG_REAL_LIT  (1..493  *>  'O',  494.. 499  *> 

A  peal  literal  that  can  be  '•69«OE1'') 
either  of  floating-  or  fixed- 
point  type,  has  value  690<0,  and 
has  enough  leading  zeroes  to  be 
the  size  of  the  maximum  line 
length . 


IBLANKS  (1..479  =>  '  ') 

A  sequence  of  blanks  twenty 
characters  fewer  than  the  size 
of  the  maximum  line  length. 


♦COUNT_LAST  32767 

A  ^universal  integer  literal 
whose  value  is  TEXT_IO. COUNT 'LAST. 

$EXTENDED_ASCII_CHARS  "abcdefghijklmnopqrstuvwxyz"  A 

A  string  literal  containing  all  ]''' (}**" 

the  ASCII  characters  with 
printable,  graphics  that  are  not 
in  the  basic  55  Ada  character 
set. 


$FIELD_LAST  32767 

A  "universal  integer  literal 
whose  value  is  TEXT_IO. FIELD 'LAST. 

$FILE_NAME_HITH_BAD_CHARS  '•/lllegal/flle_name/2l II^EIOSC.DAT" 

to  illegal"  external  file  name 
that  either  contains  invalid 
characters,  or  is  too  long  if  no 
invalid  characters  exist. 


$file_name_mith_wildj:ardj:har 

An  external  file  name  that 
either  contains  a  wild  card 
character,  or  is  too  long  if  no 
wild  cai*d  character  exists. 


"/tllegal/f lle_name/CE2 1 02C« . DAT" 


$GREATER_THAH_DURATIOM  100_000.0 

A  universal  real  value  that  lies 
between  DURATION 'BASE 'LAST  and 
DURATION ' LAST  if  any,  otherwise 
any  value  in  the  range  of 
DURATION. 

♦GREATER_THAN_DURATION_BASE_LAST  1 0_000_000 . 0 

The  vmiversal  real"value  that  is  " 
greater  than  DURATION 'BASE 'LAST, 
if  such  a  value  exists. 


TEST  PARAMETERS 


Naoe  and  Meanin 


Value 


$ ILLBG AL_EXTERNAL_FILE_NAME 1 

An  iriegal  external  file  name. 

"/no/such/dlrectory/"  4 
''ILLEGAL_EXTERNAL_FILE_NAME1 " 

$ILLEGAL_EXTERNAL_FILE_NAME2 

An  illegal  externar  file  name 
that  Is  different  from 
$ILLEGAL_EXTERNAL_FILE_NAME1 . 

"/no/such/dlrectory/"  4 
" ILLBG AL_EXTERNAL_FILE_NAME2" 

IIHTBCER^FIRST 

The  "  universal  Integer  literal 
expression  whose  value  Is 
INTEGER ’FIRST. 

-32768 

$INTEGER_LAST 

The  ~  universal  Integer  literal 
expression  whose  value  Is 
INTEGER 'LAST. 

32767 

$LESS_THAN_DURATION 

A  universal  real  value  that  lies 
between  DURATION 'BASE 'FIRST  and 
DURATION 'FIRST  If  any,  otherwise 
any  value  In  the  range  of 
DURATION. 

-100^000.0 

$LESS_THANJ)URATION__BASE_FIRST 

Tte  unrversal  real  i^ue  that  Is 
less  than  DURATION 'BASE 'FIRST, 

If  such  a  value  exists. 

-10_000_000.0 

$MAXJ)IGITS 

The  universal  Integer  literal 
whose  vaUue  Is  the  maximum 
digits  supported  for 
floating-point  types. 

9 

$MAX_IN_LEN 

^e~  universal  Integer  literal 
whose  value  Is  the  maximum 
Input  line  length  permitted  by 
the  ImpleoMntatlon. 

499 

$MAX_INT 

ne  universal  Integer  literal 
whose  value  Is  STSTSl.MAZ^INT. 

2147483647 

C- 

3 

TEST  PARAMETERS 


Name  and  Meaning 

INAME 

A  name  of  a  predefined  numeric 
type  other  than  FLOAT •  INTEGER, 
SHORT  FLOAT,  SHORT  INTEGER, 

LONgJfLOAT,  or  LONG_INTEGER 
if  one  exists,  otherwise  any 
undefined  name. 

$NEG_BASED_INT 

A  based  integer  literal,  whose 
highest  order  nonzero  bit 
falls  in  the  sign  bit 
position  of  the  representation 
for  SYSTai.MAX^INT. 

♦NON_ASCII_CHAR_TYPE 

An  enumerated  type  definition 
for  a  character  type  whose 
literals  are  the  identifier 
NON^NULL  and  all  non-ASCII 
characters  with  printable 
graphics . 


Value 


NO  SUCH  TYPE 


16#FFFFFFFD# 


(NON  NULL) 


APPENDIX  D 
WITHDRAWN  TESTS 


Some  tests  aire  withdrawn  from  the  ACVC  because  they  do  not  conform  to  the 
Ada  Standard.  The  following  19  tests  had  been  withdrawn  at  the  time  of 
validation  testing  for  the  reasons  Indicated.  A  reference  of  the  form 
"Al-ddddd"  la  to  an  Ada  Commentary. 


.  C32114A:  An  unterminated  string  literal  occurs  at  line  62. 


.  B33203C:  The  reserved  word  "IS*  is  misspelled  at  line  45. 


.  C34018A:  The  call  of  function  G  at  line  114  Is  ambiguous  In  the 

presence  of  Implicit  conversions. 


.  C35904A:  The  elaboration  of  subtype  declarations  SFX3  and  SFX4 

may  raise  NUMERICJSRROR  Instead  of  CONSTRAINT_ERROR  as  expected  In 
the  test.  ^ 


.  B37401A:  The  object  declarations  at  lines  126  through  135  follow 

subprogram  bodies  declared  In  the  same  declarative  part. 

.  C41404A:  The  value?  of  'LAST  and  'LENGTH  are  Incorrect  In  the  If 

statements  from  lluj  74  to  the  end  of  the  test. 


.  B45116A:  ARRPRIBLI  and  ARRPRIBL2  are  Initialized  with  a  value  of 

the  wrong  type—PRIBOOL  TYPE  instead  of  ARRPRIBOOL  TYPE—at  line 
41. 


.  C48008A:  The  assumption  that  evaluation  of  default  Initial  values 

occurs  when  an  exception  Is  raised  by  an  allocator  Is  Incorrect 
according  to  AI-00397. 


WITHDRAWN  TESTS 


.  B49006A;  Object  declaratione  at  lines  41  and  50  are  terminated 
incorrectly  with  colons,  and  end  case;  is  missing  from  line  42. 


.  B4A010C:  The  object  declaration  in  line  18  follows  a  subprogram 

body  of  the  same  declarative  part. 


.  B74101B;  The  begin  at  line  9  causes  a  declarative  part  to  be 

treated  as  a  sequence  of  statements. 


.  C87B50A:  The  call  of  "/a"  at  line  31  requires  a  use  clause  for 

package  A. 


.  C92005A:  The  "/a"  for  type  PACK.BIG_INT  at  line  40  is  not  visible 

without  a  use  clause  for  the  package  PACK. 


.  C940ACA:  The  acsumption  that  allocated  task  7T1  will  run  prior  to 
the  madji  program,  and  thus  assign  SPYNUMB  the  value  checked  for  by 
the  main  program,  is  erroneous. 


.  CA3005A..0  (4  tests):  No  valid  elaboration  order  exists  for  these 

tests. 


BC3204C:  The  body  of  BC3204C0  is  missing 


